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(54) Process for preparing 2t5- 
DIketogluconic Add 

(57) A process for producing 2,5- 
diketogluconic acid whicii comprises 
aeroblcally propagating Acetobacter 
cerlnus in a glucose medium and then 
recovering the resulting 2,5- 
diketogluconlc acid or processing the 
fermentation broth by selective re- 
duction to yield 2-ketogulonicand 2- 
ketogluconic acids. 
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SPECIHCATION 

Process for Preparing 2^-Diketogluconic acid 

5 This invention relates to the preparation of 2,B-diketogluconic acid by fermentation. 5 
2.5-Dilcetogluconic acid is a useful intermediate In the synthesis of vitamin C. Heretofore, 2,5- 
dltetogluconicadd has been produced by several differentvarieties of bactena such as Ac^^^^^ 
melanoaenum,Acetobacteraurantium, Gluconoacetobacterrubiglnosus, GlucQnoacetobacterliquifa- 
^ens Zp^eudZo^^^ sesami. The use of these micro-organisms, however, is not conripie ely desirable 

10f,!^man!ndrria%ointofview^ 10 
pigments as by-products of cultivation, thereby decreasing the purity of the co-produced 2, 6- 

'"'ulpSent 3,790,444 claims the production of 2,5-dlketogluconlc acid, without accompanying brown 
Diament. bv a new species designated Acetobacter fragum. ,j u u, 

15 Ss inven^on is concerned witfi an economical process for preparing 2.5-diketoglucon.c acid ^ *e 15 
use of readily available, publicly held strains of Acetobacter cerlnus. Two of these strains. IFO 3263 and 
3266, produce 2,5-diketogluconlc acid in yields of >95% (based on glucose). 

2 5-Diketogluconic acid Is useful as an Intermediate for the preparation of ascorbic acid. An aqueous 
soK5irS5-diketogluconicacldmaybeselectivelyreducedtoprovideamIxtureof2-ketogul^ 

20 2-lcetoaluconate which can be converted to ascorbic and erythorbic aads, ^. „ ^ ' 

2.^DS,gluconic acid is readily prepared by bacterial action on glucose flj'P "Vinf. ac^^^^^^^ the 
DroSss5the present invention, readily available strains of Acetobacter cennus. All of the hsted publicly 
hS^^SnTof A^obactercarinus have been tested and shown in this Investigation to produce keto- 
acdsttVyieldT5^-Vs% (based on glucos^^ 
26 SJ^?^lacS praducS is Entirely desirod 2,5-diketogluconic add in yields of >95% (based on glucose). 26 
The available, publicly held strains of Acetoiwcter cerinus are as follows: 
IFO 3262 (ATCC 12303) 
3263 

3264 30 
30 3265 
3266 
3267 
3268 

09 go 

35 These strains of Acetobacter cerfnus are cultured In a medium of which the main carbon source is 35 
gll^se Sse micro organisms do not require expensive organic nitrogen ^^^^^^^^ 
Seat extract. When urea and inorganic nitrogen sources such as ammonium sulfate, ammonium nitrate 
or anSwnium phosphate are employed, nicotinic acid is added as an essential growth factor 
TheTucosTconcentration in the medium varies between 2.5 and 20% preferably betvveen 0 and 12%. 

40inorde?robtain2.5.diketogluconicacidmo ^ 
20 and 35"C, preferably between 25 and 30°C, most preferably around 28X. The initial pH of the culturre 

hySde solution. Calcium carbonate may be used for pH control and is added in medium make-up after 
45 autoclavinq at an amount of 30 grams per 110 grams of glucose. »,-,nn,„n™ 
AfteSulation,thefermentationmediumis8gitatedwitha 

and aerated et the rate of 0.5 to 1 volume of air per volume of broth P^' 
EmployingAcetobacfercennaslF0 3263or3266,thefermentation.^^^^^ 

dilcetogluconic acid of at least 90% (based on glucose) Is obtained (36 - 40 . .^^ ^, „ 

60 Twasdeterminad by paperohromatographythattheconversion of glucoseto 2,5-diketogluconic is via 60 

the following pathways: 

Glucose-»2-ketogluconlc acid-»2,5-diketogluconic acid 

ShaTmt: N??ln""No Tp:^^:^^::^^^', a solvent system of methylethyl ketone acetone 

55foaSd:w«er80:SS:?2K » 
Bthanolic solution containing 1% nitric acid and heating to about 70'C, (5-ketogluconic acid - blue. Z-keto- 

''z^KkS^SS^S 

60 ventional procedure known to those skilled in the art. K.,HriHfl and the resul- 

The filtered fermentation broth may be processed as i^bytreatment with a borohyd W^^^^^^^ 
tantmlxtureof2-ketogluconicacidand2-ketogulconicacidhydmlyzedtoy^^^ 
acids as described in co-pending British Patent Application No. 51415/77 213.79. 
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Example 1 

The following aqueous inoculum medium was 
^ prepared: 5 

Ingredient Grams/litre 
Glucose 

Corn steep liquor ^ 

K2HPO4 J-^ 
WlgS04-7HaO "-2 

6.3 



CaCOs 



Urea 



0.5 



CuS04*5HaO 1 
Nicotinic acid 300 T 



CLAIMS 



50 1 A process for producing 2,5-diketogluconic acid which comprises aeroblcally propogatmg Aceto- 
bacfer cer/nas In a glucose medium and then recovering the resulting 2,^^^ 
sing the fermentation broth by selective reduction to yield 2-ketogulonic and 2-ketoglucon c ac^^ 

2 A process as claimed in claim 1, wherein the glucose concentraton in the medium form 2.5 to 
20%. the fermentation temperature is from 20 to 35X, the initial pH is.from 3.5 and 7.6, and the pH during 
55 the course of the fermentation is maintained at about 5.5. 

3. A process as claimed in claim 1 or 2 wherein said Acetobacter cennus is stra n FO 3263. 

4 A process as claimed in claim 1 or 2 wherein said Acetobacter cennus is strain IFO 3266. 

5 A process as claimed in claim 1 substantially as described in Example 1 or 2. 

e! 2,5-Dlketogluconic acid, 2-ketogulonic or 2.ketgluconic acid, which has been prepared by a process 
60 as claimed in any one of claims 1 to 5. 
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15 pH 6.2 

Ashake flask containing one litre of medium was autoclavedfor30 minutes at 12i;C.The pH of the 
cooled medium was 5.0. Cells of Acetobacter cer/ni/s IFO 3263 from a nutrient aga^ 
sterile aqueous suspension) were added to the flask which was then shaken on a rotary shaker at about 

^^AniuSSJe^^^^^^ growth sufficient to provide a 5% v/v inoculum was added to a 4-litre stirred 
fermentor containing 2 litres of the following production medium: 

25 Ingredient Grams/litre 25 

Glucose 

Com steep liquor 0,5 

|NH4)2HP04 0-58 

KH2PO4 30 

^ MgS04-7HaO 0.5 
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36 pH 6.0 

The fermentationwasconductedatatemperatureofabout28»Cwith stirring at 170Qr.p^^^^^^ 
at the rate of 0.75 volume per volume of broth per minutes. After a fermentation penod f^ou^^^^^^ 
s erile aqueous glucose was added (55 grams/lite). The pH was "?f ^^tained at 6^ by the a^^^^^^ 

40 sodium hydroxide solution. The fermentation was continued until a yield of 2,5-diketoglucon.c acid of 
95% (based on glucose) was obtained. 

Example 2 

45 The method of Example 1 may be repeated with comparable results employing Acefobarter cennus IFO 46 
3266. 
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